2. Polymeric Quasicrystals : Dodecagonal quasicrystal in ABC star block copolymers(poster presentation,Soft Matter as Structured Materials) by Dotera, Tomonari
Title
2. Polymeric Quasicrystals : Dodecagonal quasicrystal in ABC
star block copolymers(poster presentation,Soft Matter as
Structured Materials)
Author(s)Dotera, Tomonari









- Dodecagonal quasicrystal in ABC star block copolymers -










1 Simulation Results 
We have found the formation of an large approxima凶 ofa dodecagonal quasicrystal (DDQC)担 a
lattice Monte Carlo simulation of ABC star block copolymer melts[1，2]. Results are summ征四d
as follows: (1) The MC averaged structure function shown in Fig.1(a) is almost 12-fold. (2) 
We find local 12-fold wheel patterns in Fig1(a). The centers of the wheels form a self-similar 
lattice: The edge length is about 300n凧 whenthe experimental value isぉsumed[3].(3) Cells 
are dynamically rearranged and deformed， and consequently the wheels change their positions， 
which dynamics does not break the global symmetry and sharp di証'ractionpeaks. (4) This 
collective dynamics can be viewed as a rearrangement of the square-triangle tiling， known as 
phason dynamics， which is the crucial degree of freedom that quasicrystals have. (5) Contrary 
to the usual square-triangle tiling， there is no sIX-fold node. Rather， the simulation resembles 
the density wave pattern (Fig.1(b)) of C component obtained from a Landau theory. 
2 Discussion 
The polymeric quasicrystal is a fundamentally new phase of soft matter. 80 far， no quasicrys-
talline phases have been found in polymeric systems. However， a recent striking advance in 
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Figure 1: (a) Simulation result for A9B7C16 star block copolymers in a Box with 1282 x 10: A 
(white)， B (light) and C (dark). A twcトperiodicunit cel made up of four replicωis rendered. 
Twelve-fold wheel patterns construct a Stampfli scaled (32.4.3めlattice(solid line). The pictures 
represents the volume rendering of averaged densities over 103 MCS at a quenched temperature. 
The inset is the thermal averaged structure function for the C component， where almost 12-fold 
peaks are observed. (b) The density wave description for the C component obtained from a 
Landau theory. 
the experiment of ABC starblock terpolymers[3]， which shows the Archimedean tiling (32.4.3.4) 
consisting of triangles and squares， related to the σphase in七heFrank-Kasper family， 2and 
therefore the result indicates the possibility of the DDQC. 
We finally list the size growth for tiling edges of the σ p凶ha鉛se邸低S訟 metallicalloy (い代rvO.5ぬnm)， 
cha叫叫lc∞og伊eni凶de(rv2nm)， dendron (rv lOnm) and s剖ta訂rblock copolymer (rv80nr立叫I
going tωO部k:Can qua錨sicrηys剖talsbe universal over different length scales? If so， do they form 
with七hesame origin? The present result is not only fundamental progress in soft matter physics， 
but also may give a deep insight into hard condensed matter physics. 
1 wish to thank T. Gemma， Y.Matsushita， and A. Takano for discussions. 1 am indebted to 
the University of the Air for using computing facilities. 
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